HROTE - IRNDEEZRD

il

.

HREFEHAY REXL FEEREHERE e

=ROAF Hiroko Miyahara (I\/Iuséshino Art Univ.)




Possible external forcing of the Earth's climate
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1980’s Precise measurement of Total Solar Irradiance (~1W/m?2 variation) o e

1997 Discovery of GCR-cloud connection (Svensmark+1997)

2001 Correlation between solar activity and climate over the past 10,000 years (1000-yr, 2000-yr cycles)

. : Bond et al., 2001
2005 Possible influence on the weather (monthly-scale cycle) (Muraki+2005; Sato+2005) Bonget )

2011 Firstresults from the CLOUD Experiment @ CERN (Kirkby+2011)

2019 Irradiance’s impact amplified by a feedback mechanism? (Misios+2019)

2022 GCR’s impact mediated by deep convective coulds? (Miyahara et al.)
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Example of Sun-Climate connection

Low solar activity — more iceburgs (low temperature)
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Possible contributions of GCR-induce
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Equator or the polar regions?
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Equator or the polar regions?
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Figure S10: Vertical profiles of nucleating inorganic trace gases. Concentration of (A),[H2SO,]
modeled using GLOMAP-bin; (B), gas-phase [NH3| obtained from a GLOMAP-mode simu-
lation using the EDGAR Emissions Inventory (57) and the particulate ammonium dissolution
solver of Ref. (94). Both figures are annual mean values for 2008 and concentrations are shown
as zonal means.

Dunne et al., 2016




Equator or the polar regions?
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Figure 2 | Plots of nucleation rate against negative ion concentration.
Nucleation rates as a function of negative ion concentration at 292 K and
[H,80,] = 4.5 X 10* cm ™ (purple line), and at 278 K and

[H,S0,] = 1.5 X 10° cm ™ (green line). Triangles, ]; filled circles, J,.; open
circles, J,,. All measurements were made at 38 % relative humidity and 35 p.p.t.v.
NHj. Neutral nucleation rates, J,, were effectively measured at zero ion pair
concentration (ion or charged-cluster lifetime <1 s). The curves are fits of the
form J = j, + k[ion™ ]?, where j,, k and p are free parameters. The error bars
indicate only the point-to-point ¢ errors; the nucleation rates and ion
concentrations each have estimated overall scale uncertainties of *+30%.




Equator or the polar regions?
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Possible impacts of GCRs on deep convective clouds?

- Correlation between GCRs and high clouds for 1979-2021
= based on Outgoing Longwave Radiation
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magnetic polarity

Possible impacts of GCRs on deep convective clouds? B e e

- Correlation between GCRs and high clouds for 1979-2021 i :
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Intensification of trade wind?
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Imprints of daily-scale GCR variations (impact of Forbush Decrease)

Miyahara et al., to be submitted.
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Summary

 Correlations between solar activity and climate/weather have
been observed at various time scales

 GCRs may contribute to the Sun-Climate connection through
the impacts on the deep convective clouds

« Heliospheric environment is the important controlling factor
of climate and weather

e Physical mechanism behind needs further examinations




